Calpain-mediated proteolytic cleavage of the neuronal glycine transporter, GlyT2.
The glycine transporter 2 (GlyT2) belongs to the family of Na+/CL--dependent plasma membrane transporters and is localized on the presynaptic terminals of glycinergic neurons. GlyT2 differs from other family members by its extended N-terminal cytoplasmic region. We report that activation of a Ca2+-dependent protease, most likely calpain, in spinal cord synaptosomes or cultured spinal cord neurons, results in partial proteolysis of GlyT2. Regions sensitive to calpain cleavage in vivo are located in the N-terminal and, to a lesser extent, C-terminal regions of the transporter protein. Incubation of a GlyT2 N-terminal fusion protein with spinal cord extract in the presence of calcium followed by protein sequence analysis localized the major N-terminal cleavage site after methionine 156, with a second cleavage site being situated after glycine 164. Interestingly, the size of the N-terminally truncated GlyT2 protein (70 kDa) is similar to that of most other transporter family members, and truncated GlyT2 displayed full transport activity upon expression in HEK293 cells. Our data suggest that Ca2+-triggered proteolysis may contribute to the regulation of GlyT2 trafficking and/or function in the neuronal plasma membrane.